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« 4; 

> h n-;K7)^r ^ > 

G= (A/Ao) • Go 

K&je-ra u mmMtitf>mitLxi>Qm<o%tit&&% < -rtfit 

Sg^iL ^^c^ <t4C^t, Qn> hn-^W >G£ 
Goc l/L 

OMft-C/h $ < -T * i 9 t'^Uf^J-r £ O t L > m lb L Q =j > h n - ;Hfl8t 

•tfn (Z E ) O.SS-JRHf-SXf-y'/t, :o (Z E ) <7> &%mgjz A Z fittflS 
fiT/n-ft, «/hffi*^ftt««— «3H-IW«:*L-C, #JtQ#- 
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»» A 

Qn > h u-)V/^"7 * - ? (Qn>FD-;^^'f>f) £ G = G 1 <h -f.?> X r- 
7 ^I^^^Q^-riiJ^^T, Qfjf£Q2 (fcfiU Q2>Q1) > 

) £G = G2<h1"&XT- -y 7° 2 G = G l<D^y * - 9 £ -b y h L , Q = Q\X 

h U Q = Q2-e<75i^Q^ti;J:^ifll^^Se?IJJS^ ; Jf 7 y 7° 4 ±I£Xf 
■y7°3 tx-r -y7°4 £ 7 >Zt, £ tzit t^r <h tz*5l •) il-f -1 1 Ci <9 , 
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t) ii >^U/^-0*4gflfiftja-COQ«:1|«|«li"&<>0"Cabo"C, MK&fflJtlfc&fc 

[0 0 0 1 ] 
[0 0 0 2 ] 

[«£*oai] 
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T&^My'V-y'WMm (Scanning Probe Microscopy: S PM) tCioV^r^H 
t;S**tttbL. mi&itLXmWz&fto ^ tliW)M (Dynamic Force Microscopy 

& 3 m'&mmm * m *. tz * -r - v_t ^mm z x-ytos^z mwus 

[0 0 0 3] 

M&m-7°v-7WMmxm&) (dfm^-k) m^ttf ? m^z% 

o 

Q = o» o / (^2 — ^ 1 ) 
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& o o n iBESfc-e * > i/ / s 1 Tt; i j -7° n - y £ mm Ltttfhv-y -f)v 

»±R*frKi*5< Jjy?-U/*-itzi±y 0 u-7 , i±^ m 1 3 izffrt X n HQ!** 

- 7Pfi&S&<7> yXfACfc^T £ flgJS * M JL-t &tz*b\z\±^ Q fit ftigf t 

[0 0 0 4] 

&M<OMfc (QWz&M&fofc1r ZiiLWiMfcX $> ^Magnetic Force Microscopy: 

TORjtfj (DFMt-K) SPMlitli, ^fi^f^f L<^tt^ 
7^Q{fi(i*^i*tlJti|&LT 1 - 2 fix < flSJtlCli^ 

£*7& f S PMfM$Oti*>ib(±«iJ^j£gte 0FMR£ h P-^-f^v 4 - V^y >7 

[0 0 0 5] 

ta-fritzo 

[0 0 0 6] 
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i) rMi^n-rifSij ^miits^L/io ^<n§£mn, %MK'M^m\ 
•f)v^mm^m<mm^)^mzx <o , t/y^-u^-com^mit^^t. -^com 

xn^m^m^-r^^coxh^ , fDfzftiz, m i cdt^^s2-x.~9 z&m^ 

@5_U % l cot ? T-j-J-- ? muMtitf-ft y^-u^-i,zmm-fz> X n \zny^- 

U%\Z%2 CDT^^-*--^ £^N_£-£T, i2?)7^fax-n'*>fl/^ 
[0 0 0 7] 

A.D.L.Humphris l§W£#T$£f£ TSurface Science VOL. 491, No. 3, pp. 468-472(2 
001) J liZ^^. Lfzsm ~X [Enhanced imaging of DNA via active quality factor 
control : VfrWFJcM. 1 J t^ti, m 1 4 izyfiir X 7 tc % gj&ttlEI&OS PMCiStt* 

* t? 0 1& i" g* £ Q ft _■ fpj ± $ -_■ D N A ^ O PJ ^ * # St \ z L 00 # tf* $ ft T v ^ 

c 

O 

[0 0 0 8] 

VeecottO^ — v (http://www.di.com/nanoscope_iv/More_funct 
ionality.htm! imftXffl. 2 ) bZ i> SPMcoziy h n - 9 -C&&Nano Scope IV £ 

it * ffi]± $ mm*&fr z ti x ^ h o 
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- 0««*«*-C^«ffili £ ±# $ * * - t tfcD^ htLX^&K-tgft^o _hf E 

^ihismi (z 0 i^) tcistt^Qft (q 0 ) imm^mmm&-fz>K'i&<? 

Xi&T L, Kfti:ryn-f^7L^ (it52(2Z E ) KQflQEi^tt 
-So -OI^Qfi^^fbM^ A Q t-t2> t & Ql*m%mitw. (AZ = Z 0 -Z) <7) 

<7)Qrr> h u-)VM¥MK^xmMXhhi)K ft < D F MifflSg^&T <> , *IJt 
tWOIBIl-Ciofc, 
[0 0 0 9] 

[0 0 10] 

[ftKicm. i ] 
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# ^¥ 1 1 - 3 3 7 5 6 0 

1 1 

A. D.L.Humphris f_.2 £i, [Enhanced imaging of DNA via active quality 
factor control J , [Surface Science J 2001, VOL.491, No. 3, pp. 468-472 

Veecott<?)*-A^- v "Nano Scope IV Controller" [2001^2^ 26 0^] 
http!//www. di.com/nanoscope_iv/More_funct ional ity. htm 
[0011] 

[0 0 12] 

; zmm mtz mMnmm^ k & *t * d m f £t_tii?p 45-3- c q * «o»-r 
iu^-ciot, gHti-& ^*#<7)T-r^it^_^)_. c /_ Qiao e mmm 

[0 0 13] 

= Aotcn > Fn-;a^OQ3 > h D-^y>f >t5 j G = Got$>o _ _ 
, 1£trOiIi»PIA£f£^1-&Jt'g-^ > Q n > b n -)\s<W( > _- G - (A/Ao 
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.•> w> 

[0 0 14] 

> hn-^W >G^G«; l/LO|Wf6t?/h£ <-t%£o izftm-t & i* <?> £ L 

-^#C77'n-fL^- 8SH-M«EMi-tfn (z E ) ^.S-JRilti^f^ 
fc, -co (z E ) Zrtf»t8i£|-£±Jf-$-£, fwtitQffi©3> 

[0 0 15] 

HT-/n— f-L«JR— a^-IHIEMI-lfn (Z E ) ^.mnxf'^t, >r<7) 
(Z E ) OjS4r*^Ct-A Z*flti££t£-t#£-£, -eofig-CQ^gOn > h n-;i/ 

tf-^K^flULT, WgQtf-TilBScU S7^n-Wxf -y ySrBftrC 
[0 0 16] 

*I&^OM1^d - ^I^iOiMli, QA-7llgCt, Q = Qllcn 

> ^-co t §<7)Q 3 > h n — ^ — ^ (q n > h n — jvcd? '4 y 
m *G = Gltir2>7>7- yy°l 51 £Wc£ Q ij --TfllJeKT, Q{fi£Q2 (fc 
fiU Q2>Q1) tC3>hn-;i^L> ^ki^Qn^hn-W^-^ (Q 
n > h n-W-f >*J0 ^G = G2ttSXf 77 4 2t, G = G1<7)/^^-^ 
i-tvhU Q^Ql-e^f&Qffiiict^SmiiJ^^^f^ Xf7 7°3 <h, ^:G = 

•ryy°4t^ ±fSX -r v 1° 3 t X -f -y7 0 4 £ 9 -f > r «h , i fcli kf * -t^r t \z 
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[0 0 17] 
[0 0 18] 

m^z&m^&mtzx <o * y^u^-zmmmz^&m&mwmm^&tim 
ij y^u^-<D#Mmf&~?<7)Q%mm-fz> &<o-c&o-c, M^f£*gJt$cf?£$t 

[0 0 19] 

m^z&m^&mtzx *) ii y^u^-£mmmz^&mi%<vmmm)]?j^z& 
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[0 0 2 0] 

^h^hta^> mm n> - -7° n , ««i*<7)^^ *'->m-tz>-7 < )V9ttw> 

X •? \z Lfz 0 
[0 0 2 1 ] 

SC0/J^§t2 ws- i ^^y^-u^-^jvr^zm^'T^o 5&M 

®li£*£tfi1-£o l£^mm#l£5 -etti±i$n7t:^fim^(i7 0 '; r >y 6 \z x o 

-ClfiliS$tL^^\ Z\<Dm^rlW^mE^rX^^i)-hm^7 [ZX <9 -^¥^^t L 
Titrdf-^^^n, D F MftUWf h LTmiie^r«tl4 i:7 1 - K/fy ^ $ 
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&«3f (OSC) 4 0ffi^nM*$-^7t«-^S:f^i9, mrieW¥^3<7)IE»/m-^ 
> Yu-)V-r2>i><nx~$>2>o Ztntij >f l//s-ottttt: J: ^ / > t' > ^7 
[0 0 2 2 ] 

^IC-T<75Q=?> h n-;K7)tlj^a^l^0^i-^o IEftMf-^F( t ) = FsinU t 

) * ^ t t )Em*^ ^ mm^& k x o t mmm l x ^ & * > * v > < - oiisft 

md 2 Z/d 2 t+ ? dZ/dt+kZ = Fsin( w t) (1) 

>I.2-Cm(i# > + W*-<7)SS, 7 (±^14#m, kf±'**5e&, 0 

Z(t)=Zo («. «>0> F > 7> -sinUt+S) (2) 

Q = mw() / 7 (3) 

El 1 C^fy^f Ai:i3V>t, * > + Ws- 1 <D^mkltiin J 5 7 kW'ffl%*8 IZ£ 

sinU t + ff/ /2)(i^fi^mM^ J jE5S?S-eab4^:i6. flWMtKffiig Lfc *><o 

md 2 Z/d 2 t+ 7 dZ/d t+k Z = FsinU t ) + GsinU t + n / 2 ) 
til), sinU t + 7T /2 )<DWi dZ/dt bWkt^^o Lfc^oT, _h<7) 

md 2 Z/d 2 t+ 7e ffdZ/d t+k Z = FsinU t ) ( 1 ') 

7eff = V -G/<u (4) 
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iff II 2003-1 17395 ^- v : 13/ 

OffiG^tx.acitif-eil) 0 -C-O^^Qffi (Qeff) »±^t? 

Q e ff = ma>/ 7e ff (5) 

Clo^c>^4«I:9tc^Qffi (Qeff) l±*T*»ttt£^& 7 e f f 
ot\ ^:ot^Qf (Qeff) ^wKjeffiGSr^x.*- 

o 

[0 0 2 3] 

f - p / * - £ jg $ r ^ q At & fti ?p -f & * >?-i"<-v>mto<?>mBt&tktii 

md 2 Z/d 2 t + 7 dZ/dt+k Z = Fsin(w t) + GdZ/d t 
md2z/d 2 t+( 7 -G)dZ/d t+k Z = FsinU t )•••. ( 1 " 

) 

fcfcO, W3»#rt3:«»7eff <±^^**o 
7eff= 7 _G ( 4 ') 

K##U lOiGmSit-ClS-ClSo -eoP^OW^Qffi (Q e f 

f) ^M^t|s|ii:(5)^$^ r>f >OS5efitG*£;L*£fc-eSIS£ 

[0 0 2 4] 
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3cte14 £ ft± $ * t , iH5e!6J£«D|&|± t S!l5£ffi<Z>5e*tt<so |6]± £ Bl * tf> 
[0 0 2 5] 

7 ^1BiJO#14{iK^^^11000fcQffi^<effi<7)jSJg75 ? ^v^ii«tu>i: L 

Qffl*3300iT*Ttf*ClttC«t 19, ttflPtiKJSOPS*qjin*o 
[0 0 2 6] 

, (TOPO) iHJfcfcfrfcv^ RtQfi[-ef&<0«ja*S!l3iE, ^liffMFM^ 
EFM (Electric Force Microscopy) SrHtrt&o t^li^tiTt'Qfl- 
iS5< LSS£i§^T, ±fBO«t -9 i:TOPOi^«:tf^v\ l^tQifiOtl 

[0 0 2 7] 

/^->3 <h LT{±K^T-CQ«:WfiL, TOPOifBSEm^iliQ^T 
If, ffe^afiiJjJ^Ul^LT(±Qiifi«r±tf-Ci|IJ3c-f ^>o #ttiM5E^^t> 

[0 0 2 8] 

& 0 me ^^x^mm^Mi-^QmtitLm^mi^T^i-o ±%.^x<dqw. 
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[0 0 2 9] 

13 2 i:^t7'D y ?mi$'*9-> 2 , 3i"£;b*>, J*^KSgT\ iftJSUEKfc 
&Qffi£T*f*J: -9 KWSELT, TO P OiJM5e£fi : &^ [W] D Q fg "Cfitl fIJJ ^ £ 
Htff&ris ^^.TT*Q1iS*^i< LiSS 5 SrS«6-C, T O P Offlij5e£fir&v^ 

[0 0 3 0] 

£Qffi£W* ct n CULT, T O P OflBSe&frfc^ |Wj C QftSStlS 

P^Qa>fn-;^S«C, ffifflJttKSll-?- LT«ffi«IJ«l|&SS (VC 
O) l2m^i^:U ^<D\lLft&m^\W-^<DXt)Wk=r^$-f') T>7°K 
£<z>xwmztitz1j>*l"*-e> m&tk ffi {f-^75> ? A7J £ tt , ^<7) XtJ 

M e v c o 12^ <b <r> &mmm fcum^zxtji-Zo mm® Jtfet? 1 1 a m t <r> 
xtsm^nimzkmLmikmT- ? {^mm^xv) c^ittEft^ 

m-jj<Dxt}3®T-^xt) zti&t&izjjy?- u^-^mmmmmm t lx$£m& 

[0 0 3 1 ] 

CO->Xr-AHioV>T(i, fix-ino P OilJ^B#(iX >f y S W £ 4 #JJ 

v^TjtHO^a»?IJJ^^I^LT{iX^ -y^SW£VC012tBini^U ^WY^ > 
^il^&fl^ LTQfil^±tf-C^Ti-^o -<OVC 012f±FMiilJ^B#<7)$gi|)s<7)g 
lllfflT*^ fiffiJtfcfUl^LT^^mEE^Uti^ (VCO) 12^DFM 
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ffljttS!iHij»ii<orau^Ett-*-« «i 1 1 

[0 0 3 2] 

nyXfA«i$MT»i^o :Wy^f Ati|&ffig4 &fflv>"f\ VC012H 
vXxA<7)DFM»§r|flJfip^<h LTC0mMf|4 ^tf'Jf itj&£^IB6 L tz i> <DX$> 

ho z<7)mf&fziiT*5&m<DQ? y hn-^scj; Y) Qimn < mm. LX±% 

[0 0 3 3] 

Mt*liQffi**S < ft 0 i" LT Li9* £-£5S14<apJUgri*i& o fz 0 *5tWX 

y h u-jvZfttjfofjtXs^Mi&cDm^r LX±%TXQ^y V u-)V%ft te^fzWf'k 

4 •) , FMK J; -Sffattoi^iBEIISffi^t § & C <h **^&o 

[0 0 3 4] 
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#JSI 2 0 0 3 - 1 1 7 3 9 5 ^- *J \ 17/ 

mmmi z 0 Kis»ta Qm(Q o ) «4^^«th^jS-t-& ti&t l 

, B I t#f~T7°n--f-^TL7t:|^(^$(iZ E )CQ E £X*mt1r2> 0 Zc^mQiU 
(DmitmZAQt-t&t AQfiffggtfgffcKA Z = A Z 0 -Z)OMtt LT^l9 

<7)/^^v^iiz o *c (± t j & j§t!#jiitiffl7H# h ti & o km l , mA—mm 

, -&BMKQimm< -£«>iB*Qffirig*ri«fci:, ^rlOQi (=Qo) 

rio *) , mn ztiz G>m<Dnw:(D q 0 /q e l?h# ^ tifc v> £ -? m^&<h o £ 

o 

10 0 3 5] 

«^MK$iJ^£AM&. i/:liPM^ FM&-Cl&tfJ Ltv^:^ 8S#i— S* 

Hfflj£7&** ot 0 S , Q n > h n - )V £fif n mm iz «£ 0 , Q ffi^tdT o 

Q :j > h n - ;PM F MK J3V» tSft*-5 £ < D E F MiS^t & , 
[0 0 3 6] 

±SEiaiHjS«rleI»i-*?ti6H(±, Ti&fittAZ < J: ^ t:4^<< 

^#i£j£T-Qflt (=Qo) M"*U*<fc^o ^ftUKi A Z = 1 yum&TK 

1) -Jt (QmZMWHt-ri~) Kfl-CT^n-fLUft- aiff-WffiMUfn (z E 
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&m 2003-1 17395 ^- V : 18/ 

9 

2) Z<7) (Z E ) <D&*m*l l Z&Zt*V&§ti:±&2-*t, ^ftfiT- Qffico rr y 
^^Zlirt^W^HSimffitt^NMii (A 0 /2) i «5^:# < fcltfitf ( 

If AZ= (A 0 /2) + <* a £ffi5e1" 2 // mW9"C 

.tv>u afm (^iehj) f*otuv»o ttz&mm^ • mnmm\<nm^ 

^TliSTMf^ iWfflSftffl-C* S S T h 4 ^ < > 77°o-fM 

3) fi7yn-ffi «/hffiK^ftt««— 3*#m«r«IL-C, Q # - r«9s£ L 

[0 0 3 7] 

/h£<i-&£, Qli^Jf^Pi-^o *>2>ffi.W)W&AoX\ Q3>hn-;wCefc*)Q 
= Aot33> hn-;H/:i|^Q3> h n -;K7)^ >f > 4 G = Go<h 1r& 0 H± 

$ktZ>m.G= (A/Ao) • GoUf^LT. Sft^fij&^ffc LT & , T'i^fittQ 
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[0 0 3 8] 

fflfl3S3& f! »tt^ rn1I*3j% o fc„ ^*<7) Q n > h n - ;VM F M 

*«3Be«flSE ti i§5 ^ Q ffi"COiWI» Sr ff 3 SrH^i" & 0 i" fc> *> . 

1) Qtf-riiJ^T, Q = Q 1 n > Fn-iH, # O Q 3 > h n - ;u 

(Q3>hn-^W>^) £G = Gl£1-& 0 

2) Qfi£Q2 (fc£?U Q2>Q1) (:n>hn- 
;w L, ^^WQn>l-n-jW7^-? (Q3>hn-wo^) £G 

= G2£-f & Q 

3) G = G\<n/*7 Y U Q = Ql^fS:Q{I^££^MiJ;t£ ; fT "9 

o 

4) ^:G = G20A'7^-^^-b7M, Q = Q2T<7)lSQffiH«t -S?8S^^7^JE 

5) _h|E3) tA) *74>Zt, itH±\z?-t)]sZ~tlzmt)M-fo 

[0 0 3 9] 
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1) Q3 > h n-^iSL-e^T-7 0 n-^-i-^ 0 

2 ) ftzm-mmfziimimmmffizm-fo 

3) |?JgQ*-^iBl5EOBgtcQ3> h n-^*fr-9o 

4) ffS7^n-^LT, Q3 > h o-^MFMiM^^tf^o 

5) SW*fcaM**>RK ffi^Sitfl-IIIElL^KtiC^oT, Q 3 >hn-;p 
oy>f >G£/h£ {f^i^: ($IxJf Goc l /L) T&Ufp-f&o 

[0 0 4 0] 

-;^L^V^SPM«L/:^ (-co|^cDQft(i400) T% TjEtPJJiiTOP 

oitu ^fflij«±iwii:4 ^mra^^ttcoflS^cfft-eab-So Tti±Qn> 

^mlig^<7)MitHoi/^T<7)TOPOft. ^fflfils] i: < ffi%i%X$>& 0 COJttK^ 
[0 0 4 1 ] 

liQi*3>hn-^L4*t (Q=400) "^Offc-C* «9 , El B f i Q n > 
Fd-;HTQ= 3000 1 L iSHft "C * * 0 A (± * 
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mm 2 0 0 3 - 1 1 7 3 9 5 ^- V I 21/ 

[0 0 4 2] 

ST, ^^^^^{i^^^MI»iI^ffl^r|^#oiBij^^s^^^ST\ 

fttH^5^taiL, fc*l^8T^J&55-£«mLnm^ > 9 ^LTfinif 

{±3 0 K H z flJt T& «9 > Oit^O^g/l^fftli 1 0 0- 1 5 0 KHz flJ^O 
£ ^^>H^^ 0 ^0**g^TO«t(jlgilis{±^»^:5^J: < fcv>ofc 

[0 0 4 3] 

-7°*izm>k<vmmmft$:mm-fz>y 4^9 t izmm Ltz 0 z. 

» K «t & * «S * flMf-T & - rt ? T # & o 0 U ffi L fcfll (i Jp#^ t ij y + 

t imm%zm cEaa:t ai^iatt ni&ft * iftit-r * - t § £ 0 

[0 0 4 4] 
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#ff 2 0 0 3 - 1 1 7 3 9 5 ^- i? : 22/ 

[0 0 4 5] 

/ n* - £ B&jg $ -it & ^a#oiEftij^^: n jo 1 1 h d m f ig4Bfflj?pfe-5- c> in hp -f 
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